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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUIACTUPt AJW PEMOHTA OBCAAHUX KOJIOHH 
(57) Abstract: 

Vf3o6peTeHMe othocmtch k o6nacrn 6ypemui w ;jo6brw hc<Jtth yl raaa. b wacniocTH k tcxhhkc h TCXHOJiomu 
KararrajibHoro peMOHra cKBfummbi. Uenh - noBbnneHHC h^ACAHOctu pcMOHXHo-eoccT^oBirrcjibHbix pa6or 
3a ctieT 3amwTbi repMenr3Mpyioin,ero noRpbiTwn c coxpaneHueu repMenoaxpoi kojiohhbi no aceft /yiuHe 
HanomeHHoro ruiacTbipH. Jinn aroro oh cna6xcH npefloxpaHi<rrejibHfaCMH uaHJKexaMM. uaxcHManbiibiu 
Hapyj&Hbid /jMaMerp KOTopbix npeBt»nnacT HapyjRHbrfi /nianeTp KOJibneBbix aneMen-rotJ. npn stom 
npcAOxpai&rrcjibHbic vtaiL»crta pa3Mcn;cHu Mcmfly KOJibi^eebaiM aneMeiiTaMH repMerH3Hpyiomerx) 
noKpbiTitn c 3a3opoia c roqmomhoctljo b paCowew riojiomeHMM nepeKpwrow 3a3opoB c yMeHbaienMCM 
Hapymnopo /ntajuerpa npe^oxpaHMTejibHbtx MaH«er j;o HapyjKHoro j;waxicrpa Konw;em>ix aneMCHTOB. 4 mji. 
hlblbll 
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Description JOniicaeiie ■3o6pereHH5i]: 

M3o6pcTeHMe othocwtch r o&nacTH 6ypenna w Ao6bmn nexjmi h ra3a h, b wacTHocTH, k TexHHxe w 

T6XHQJT0PMM KanHTanbHOFO peMOHTa CKBajRKHfcJ. 

Uenbio H3o6pexeHHH HBJtiieTCH noBbimeHwe HaAexHoeni peMOHTHn-aoccTaHoewTenbHbix pa6oT 3a cuer 
3ainjrrt>] rq5MCTW3Kpyiom,cro noRpunw c coxpaHeHHCM repMerH3aujD« rojiohhw no dc^A jyiiaie 
HanomeHHoro miacTbipH. 

noCTaaneHHafi r^ejn. j\ocrr%n^aerrcsi reu, uto nnacTbfpb peMoirra o6cajnibix kojiohh cocro*nmaf H3 

fipo^QJibHO-ro^pwpoBaHHOfl Tpy6bi c HapyxKbOJ repueTH3Hpyiom?Da noRpwrneu, Bbmo/raeHHbaj wo Ha6opa 
KajihucRtJX 3J1CUCHTOB, pacnanoACHHbix ^onb Tpy6t>i c oaoopoM npyr oTHocMTe/ibHo jjpyra, ciia6mcii 
npejjoxp anwrcn bHbi mm MaroseraMH. MajtcwMaJibHbm Hapyj&HbiH ;;naMerp KOTopbix npcBbimaeT HapymHhiii 
AHauerp RosibiieBbix aneweirroB, npw 3tom npc^oxpaHMre/iBHbie uaHxeru paouecqeiiLj Meranj Kojib^eBUwn 
9jiexteHTaMH repuenowpyiomero noKpbiTMH c 3a3opawM c B03uo7KHOCTbio b pa6o*teM nonoKeHww 
nepeKpbiTwn 3a3opcB c yMCHfameHneM napywuoro ^naMerpa npe^oxpanvrreJiuibix uaiiwrr fl,o HapywHoro 
fluaMerpa KanbueBbix ancMorroB. 

npw TpaHcnopTMpoBKe Taxoro luiacrwpH b KanoHny o6ca#Hbix Tpy6 RoirraRT ero co ctchkoh kojiokhw 
ocymccTBnncTCH Mepe3 ManaeTbi. pa3MemeHHbie b 3a30pax Mcmjjy Kanbi^eBWMii repMenowpyiotUKMM 
aneMCHTaMH Ha oripc^cn chhou paocTOHHHM Rpyr ot jn^yra no occfi jyiMHC nnacTbipH. 

MaH»era BbmojmeHa b bmjjc uumfH^pa c nocTOHHHbtM mm nepeMCHHbiM no ee nramc AwaMerpoM u 
Tomqmioii creimn. HaH6ojiuimui ^naweTp wawRerbi npeBbtmaer Hapywuuit onHcaHHbrii nwaMeTp 
RonbupBoro repMerM3wpyioinero ancMcnxa. 

JXmoia MaHMeT BbtfupaercH tskum o6pa3ow. HTo6bi npw p as mciuchhm wx Ha iuiacrbipc Mcm^y 
repwcTH3wpyiomHMH ancMeHraMH coxpaiuincH 4>yHKUMOHaribHbiH 3a3op He xonbKO npw TpaHcnopTMpoBKe. ho 
n npw pacmifpeHHH miacTbrpH b rojiohhc 

PaocTomrae xiemjjy MajOKcraMH h mx RonnMCCTBO pacrawrbiBaeTCH b 3aBwcwMOcrrH or /yiwuu ruiacrbipsi h 

RpHHH3Hbl CTBOJia CKBaKHHU, VTo6b»I BpM KOHKpCTHMX MX 3Ha«ICHHHX HCRJDOMHTb ROHTSKT 

rcpMCTH3BpyK>mcro noRpbrrai nnacTbipH c kojiohh oft h ero pa3pymeHHe. 

KotufunypauwH Maw&er, <J>w3WKo-MexaHWMecRwe csowcTBa m npowHOCTHbie xapaKTcpucTMKH waTepwana wg 
Roroporo ohh H3rxm>BncHbi, no3BOJMK)T ooecnemrrb wx nenocTHOCTb rrpM ^HMJKeHMM nnacTbipH B 
CRBajRHHc. a npw ero pacmsipeHias fle^opMHpoBaTtCH b pa^wanbHOM nanpaiuienmi jjp BejiwuHHbi paenoM 
Tommme repMe-rfrawpyionqero noKpbiTHH njiacrrbrp«, MCKJnoMan flonoHHwrenhHyio norepio npoxoAHoro 
ce^ieHMH KOJioHHbi o6ca^Hbix Tpy6. 

Ha 1 H3o6pajKeH njiacrbipb 1 c oacxbimm Ha Hero npefloxpaHMTeJibHbiMH MaiuRerawM 2, cjiynjeHHboii b 
o6caffHyio RonoHHy 3; Ha $io\ 2x3 npoflonbHbie w nonepeuHbie ceneHMH MaitmcTbt; Ha 4>wr. 4 eapnaiiT 

BO3M0?SH0rO H3rOTOB/ieKWH idSOUKCT. 

MaHKeTa [fyuar. 1 3) H3rxrraannBaeTC« c nepcMCHHbiw no ee n/niHe ^HaueTpoM c o^HHaKOBofl TOJimwHoii 
creHKM no Bceuy ceueHmo pasnoft wnn 5nM3R0fl TomnjiHe repMeTH3iipyiou;ero noRpbiTMH nnacTbipH. Ha 
KOHncBbLx yMacTRax 4 ee BHyrpemwA ^waweTp BbaiamieH c KoraycoBbOi ponycKOM no oTHomeHiao r 
HapyjKHOMy n^iaMerpy iuiacrbipH. B cpe^HeH mscth 5 jjwaMeTp Maumcrw yBeranHBacTCH 6eo H3MeneimH 
Tonn^ffiu creHKH pp pa3wepa ua 3 4 uu npeewmaiomero ppauerp repMeni3wpyK)in,ero ROJibneBoro 
3/ieweHTa 6. B pc3yjibTaxe Hero b tcjic ManacTbi o6pa3ycrc« noniiyrpeHMe. 

riepexo^bi 7 or 6oJibmero AwaMerpa r MCHtmeMy BbinonHent.1 rohhmocrhmm c yrnoM npw Bcpnnme Konyca 
MCHbmMM 45°. MeJRjjy pepwe thkom 6 h idawKerow 2 WMetrrcw 3a30p 8. PLnacxbipb cnycRacr>c« b CKBajKWHy 
Ha raxaHre 9. 

njiacrbipb co6wpaercR h ycraHaBnHBaercH cncflytomwM o6pa30M. 

MaiuKeTbi 2 ofleBaiOT Ha njiacrbipb I c naTwrou, uto o6ecneuwBaex wx y^epmamie Ha new. 3aT«M Ha 
njiacrbipb HaHocwrcH repMeTwowpyiomec noKpbiTwe 6 b BW^e RonbucBbtx aneMeHTOB TaRWM oopaooM, nTo6bi 
Me3R«y hhmm w ManflicTaMH 2 ocTaBajicH aasop 8. rioc/ic 3Toro ruiacTbipb Ha nxraHre 9 onycxaercH b 
o6caRHyio Tpy6y k Mecry ee HerepMenwHocTH, h pacnmpnercH ^opHKpyx>men ronoBKow np mioTHoro 
KOHTaKTa co rTf.Hxnfl o6ca^How kojiohhw. 

TpaHcnopTHbie raSapHTHuc pasKiepbi ruiaerbipH o6yc/ioaneHbi pa3wepavo« npeAoxpaHiixenbHbix Manwer m 
nooTOMy npw jxbbvkchmm cro b kojiohhc koht3Kt repMexMOMpyiomerx) noRpNTiiyi nnacTbipH co CTtHxaMH 
oocaRHbix kojiohh hckjuomch. xrro ooecne^WBaeT ero coxpaHHocTb. 

MaRffleTw H3roTaeriHBaioTcn U3 Ma -rep wan a /^ocraTowHo 3nacriniHoro. MTo6bi He iipenHTCxooBaTb 
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pacamperaoo luiacxbipH b kqhohhc m He co3AaBaTt> npw 3Tom 3 HawTCJibHbix aonoJirorreJibHbix ycuniai w b 
to me epeMH AocTaTfl^o npoMHoro. cnoco6Horo coxpaHHTb reoMcrpwMccRyio $opMy b npouecce 
TpaHcnopnrpoBKH nnacrupn k wccry HapymeHH* kojiohttw, nanproaep. naroorRJiena hjtb pcoRHw. 

npw pacmwpeiiMM iuiacrbipH uaHxerw 3a cuer no^Hy-rpeHMH. o6pa3y»mnx 3a3op 10 vexpy hmmh h 
nnacTwpcM m kohmwccrmx ncpexoflOB. HCRjnoMaK>mnx o6pa30BaHne cRjiaflOK. ^etpapwupyiOTCH b pajuia/ibHOM 
HanpaBneHMM h npHMMaiOTCH R ctchrc imacrapH. nocKcunbRy Tonmwia ctchrh uanmer GraraRa TonmKHe 
rcpMersrsnpyion^cPO noKpumq, ^onojmHTentHOH norepn npoxoflHoro ceram* kojtohhw b 3one yeranoBKH 
nnacrbipH He npowcxoflwr. 

McnojibOOBaHwe npejyiomeHHoro nnacrwp*. CHa6xeHHoro npeAoxpararrejibHbiMH MaHmerraMH no3BariwT 
npeAynpeAMTb xpeHMe nepMeroawpywineno hor pu tmh o ctchkm ro/iohhm. coxpaHHTt, ero uejiocxHOCTb w 
o6ecnetnm, na^e mHwft pewoHT HerepMenrotbix oocaffHMX rottohh. UUbll HHIJ2 blWU3 
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Claims [OopMyna H3o6pereHHsi|: 

OnacTfaipb jxnn peMOHTa o6caAHfaix ko/iohh, cocTonmKa H3 npo^anbHO rxxfcpnpoBaimort Tpy6bi c HapyjRHMM 
repMerH3Hpyion^iM noKpbinieM, BtJUOJiHeuHbiu W3 Ha6opa KnnhueBbix 3/ieMeHT0u. pacnojio«eHHbix Bjjojib 
Tpy6ti c 3a30poki oTHOCHTtnbHO Apyr jjpyra. 0T/iiwax)mwMC$i tcm. uto. c utnuo noBbitnetotPi H2$\emiiocmi 
pCMOHTHo-BoocTaHOBHTejihHbuc pa6oT 3a ever 3an prrw repM enrawpy loiuero noftpbrrwi c coxpaHCHwew 
rcpMCTM3amoi RanoHHbi no bcch jyiHHc Hanomcinioro iuiacrtJpH. oh cHa6meH rrpeAoxpanMTCJifc«i>tMM 
MaiuHeTavtH, MaKCMMaJibUbOf HapywHbri* p^aucrp KOTopbix iipeBbnnaer Hapyxuibm jjwaMerp KonbueBbtx 
3JieMCHTOB. npH 3xom npcAOXpamnxji bHbie uaitwexbi pa3uememJ Me^y KOJibi^eBbiuu 9neueHTax4H 
rq>MCTH3npyiomero noupbiTHH c 3a3opaMH c B03MO»JiocTbW b pafioMCM nojiojKCHMM ncpcKpbmw 3aDOpOD c 
yMCHbmcHHCM napymHoro flMawcrpa npcfloxpaHHTOibHbtx Manx ex /jo HapyxLHoro AMawerpa KonbueBbtx 
3JiekieHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig. J 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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